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What is claimed 

1. A free-standing article comprising low resistivity silicon carbide having an electrical 
resistivity of less than 0.10 ohm-cm. 

2. He fee-standing anicle of claim 1. wlKrein fte electrical .^sistivity of the low resistivity 
silicon carbide is ftom about 0.005 ohm-cm to about 005 ohm-cm. 

3. The tree-standing a«icle of claim ,. wherein the low resistivity silicon cattide is opaque to 

light atawavelength of from aboutOl ^m to about 1.0 at a temperature of at least about 

250"" C. 


4. The ftee-standing article of claim 3, wherein the low resistivity silica, carbide is opaque to 
hght at a wavelength of from about O mm to about 1.0 ^m a, a temperature of from a, least 
about 250° C to about 1450° C. 

5. The free-standing article of claim 1, wherein the low resistivity silicon carbide is opaque to 
hght at a wavelength of from about 01 jtm to about 1.0 ^ at a temperature of from about 

300 ° C to about 1250° C. 

6. The free-standing article of claim 3. wherein the low resistivity silicon carbide is opaque to 
light m a wavelength range of from about 0.7 m to about 0.95 |nm. 

7. Th. free-standing article of claiml. wherein the low resistivity siUcon carbide has a nitrogen 
content of greater than 1.5xlO" atoms/cm'. 

8. The free-standing article of claim 7, wherein the low resistivuy silicon carbide has a nitrogen 
content of from about 2xlO'' atoms/cm' to about 3xlO'^ atoms/cml 

9. The free-standing article of claim 1. wherein the free-standing article is an edge ring or a 
susceptor ring, a wafer boat, epi susceptors, electrodes, heating elements, plasma etch 
components, and the Hke. 

10. The free-standing article of claim 9, wherein the plasma etch components comprise gas 
diffusion plates, focused rings, plasma screens, or plasma chamber walls. 

1 1. An edge ring comprising low resistivity silicon carbide having an electrical resiskivity of less 
than 0.10 ohm-cm, the edge ring comprises a circular main ring component that terminates at 
an outer surface with a support flange and tenninates at an imier surface with a flange that is 
contmuous with a wafer holding flange, the wafer holding flange tenninates to define a 
center voiH 
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12. The edge ring of claim 1 1 , wherein the low resistivity silicon carbide has an electrical 
resistivity of from about 0.005 ohm-cm to about 0.05 ohm-cm. 

13. The edge ring of claim 1 1, wherein the low resistivity silicon carbide is opaque to light at a 
wavelength of from about 0. 1 jtm to about 1.0 jxm at a temperature of at least about 250° C. 

14. The edge ring of claim 13. wherein low resistivity silicon carbide is opaque to light at a 
wavelength of from about 0.1 to about 1.0 ^m at a temperature of from at least about 
250° C to about 1450° C. 

15. The edge ring of claim 14, wherein the low resistivity silicon carbide is opaque to light at a 
wavelength of from about 0. 1 jim to about 1.0 ^m at a temperature of from about 300° C to 
about 1250° C. 

16. The edge ring of claim 13. wherein the low resistivity silicon carbide is opaque to light from 
about 0.7 nm to about 0.95 |um. 

17. The edge ring of claim 1 1 , wherein the edge ring has a thickness of from about 0. 1 mm to 
about 1.0 mm. 

18. The edge ring of claim 17, wherein the edge ring has a thickness of from about 0.25 mm to 
about 0.5 mm. 

19. The edge ring of claim 11, further comprising a semi-conductor wafer resting on the wafer 
holding flange. 

20. A method of making a low resistivity silicon carbide article comprising reacting silicon 
carbide precursors in a nitrogen atmosphere to form low resistivity silicon carbide, and 
depositing the low resistivity silicon carbide on a substrate. 

2 1 . The method of claim 20, wherein the nitrogen atmosphere is greater than 32% by volume of 
nitrogen. 

22. The method of claim 21. wherein the niu-ogen atmosphere comprises about 45% by volume 
to about 50% by volume of nitrogen. 

23. The method of claim 26, wherein the low resistivity silicon carbide comprises greater than 
1 .5x 1 0 atoms of nit^ogen/cm^ 

24. The rnethod of claim 23, wherein the low resistivity siUcon carbide contains from about 
2x10'' atoms of nitrogen/cm^ to about 3xlO'' atoms of nitrogen/cml 

25. The method of claim 20, wherein the low resistivity silicon carbide has an electrical 
resistivity of less than 0. 1 ohm-cm. 
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26. The method of claim 25, wherein the low resistivity silicon carbide has an electrical 
resistivity of from about 0.005 ohm-cm to about 0.05 ohm-cm. 

27. The method of claim 20. wherein the low resistivity silicon carbide is prepared by chemical 
v^r deposition. 

28. The method of claim 27, wherein a partial pressure of nitrogen in a chemical vapor 
deposition chamber is from about 80 torr to about 1 10 torr. 

29. The method of claim 28, wherein the partial pressure of nitrogen in the chemical vapor 
deposition chamber is from about 90 torr to about 105 torr. 

30. The method of claim 20. wherein the nitrogen is provided as nitrogen gas. volatile organic 
compounds containing -NO^, amine groups, quaternary amines, compounds of -N(H)/, 
aqueous -NOi salts, halogenated nitrogen compounds, NH, or mixtures thereof. 

31 . The method of claim 30, wherein the nitrogen is provided as NF3. 

32. TTie method of claim 20, ftrrther comprising exposing the low resistivity sUicon carbide to a 
temperature of at least about 250° C to provide a low resistivity silicon carbide opaque at a 
light wavelength of from about 0.1 ^im to about 1.0 jim. 

33. The method of claim 32, wherein the low resistivity silicon carbide is exposed to a 
temperature of from at least about 250° C to about 1450° C to provide a low resistivity 
silicon carbide opaque to light at a wavelength of from about 0. 1 jim to about 1 .0 ^im. 

34. The method of claim 33, wherein the low resistivity silicon carbide is exposed to a 
temperature of from about 300° C to about 1250° C to provide a low resistivity silicon 
carbide opaque to light at a wavelength of from about 0.1 jim to about 1.0 ^im. 

35. The method of claim 32. wherein the low resistivity silicon carbide is opaque to light at a 
wavelength of from about 0.7 |Lim to about 0.95 (im. 

36. A method of making an opaque low resistivity silicon carbide article by chemical vapor 
deposition comprising providing silicon carbide precursor metiiyltrichlorosilane and 
hydrogen gas in an atmosphere of nitrogen gas at a partial pressure of from about 90 torr to 
about 105 torr; providing a reaction chamber temperature of from about 1250° C to about 
1400° C; reacting methyltrichlorosilane and nitrogen gas to form a low resitivity silicon 
carbide deposit on a mandrel, tiie low resistivity silicon carbide has an electrical resistivity of 
from about 0.005 ohm-cm to about 0,05 ohm-cm; and exposing tiie low resistivity silicon 
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carbid. ,0 a .emperam. of a. leas, abou. 250« C to provide a low ,«istivi,y silicon carbide 
opaque ,0 lighl a. a wavelenglh of bom about 0. 1 ^n. to about I 0 Mn> 

37. The ^.thod^of claim 36. wheteiu the opaque low tesistivity siUcon carbide comprises fro™ 
about 2x 10 atoms of nitrogen/cm' u> about 3x 10" atoms of Bitrogen/cn,' 

38. ne method of claim 36, whetein d,e low resistivity si„c„„ carbide article is exposed to a 
temperature of at least about 250° C in an RTP chamber. 

39. -n,. methyl of claim 38, wherein dte low tesistivity silicon caAide article is an edge ting or 

susceptor ring. ^ & 

40. The method of claim 39, whe^in the edge ring or susceptor ttg contains a semiconductor 

wafer. 


